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:LWK WKH LQFUHDVLQJ XVH RI VRIWZDUH LQ WKH EXVLQHVV
SURFHVVHV RI HYHU\ FRPSDQ\ WKH GHJUHH RI LQIRUPDWLRQ
PDQDJHPHQW DQG FRPSOH[LW\ LQFUHDVHV HVSHFLDOO\ IRU WKH
XVHU 2Q WKH RQH KDQG WKURXJK WKH VWHDGLO\ LQFUHDVLQJ
PXOWLWXGHDQGRQWKHRWKHUWKURXJKWKHGLYHUVLW\RIVRIWZDUH
WRROVDJURZLQJGHPDQGIRUSURDFWLYHVXSSRUW WRXVHUVE\
WHFKQRORJ\EDVHG LQIRUPDWLRQPDQDJHPHQW LV QHHGHG -XVW
RXU PLQGV LQIRUPDWLRQ SURFHVVLQJ FDSDFLW\ UHPDLQV
XQFKDQJHGIRUPRUHWKDQ\HDUV>@7KHUHIRUHLWCVZRUWK
ORRNLQJWRVFLHQFHDQGPDUNHWLPSOHPHQWHGFRQFHSWVRI8VHU
6RIWZDUH $VVLVWDQFH IRU HIIHFWLYHO\ DSSO\LQJ LW WR IXWXUH





















DVVLVWDQWV  RYHUDOO EXVLQHVV SURFHVV EXVLQHVV SURFHVV VWHS
DQG HOHPHQWDU\ EXVLQHVV SURFHVV VWHSV )LJ  SUHVHQWV D
VXEGLYLVLRQ RI EXVLQHVV SURFHVV OHYHOV XVHG IRU WKLV
HODERUDWLRQ
7KH overall business process IRU H[DPSOH WKH RUGHU
PDQDJHPHQWFRQWDLQVDWLPHEDVHGORJLFDOVHTXHQFHRIWDVNV
ZKLFK FDQ EH DFFRPSOLVKHG XQGHU WKH SULQFLSOH RI MRE
VKDULQJ7KHVXEGLYLGLQJRIWKHRYHUDOOEXVLQHVVSURFHVVLQWR
)LJ6XEGLYLVLRQRIEXVLQHVVSURFHVVOHYHOV>@
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HQG RXWFRPHV  D VXFFHVVIXO VRIWZDUH LQVWDOODWLRQ E\ DQ
HOHPHQWDU\ EXVLQHVV SURFHVV VWHS VLPXODWHG DQG SODQQHG
RUGHUE\EXVLQHVVSURFHVVVWHSDQGRUGHUPDQDJHPHQWZLWK




LQWHUQDO DQG H[WHUQDO W\SHV RI FRPSOH[LW\ FRPSRQHQW






is a special form of user assistance that automates a task 
through a dialogue with the user. Wizards help the user 
accomplish tasks that can be complex and require 
experience”>@
7KH ILUVW PHQWLRQLQJ RI D VLPSOLILHG LQVWDOODWLRQ RI
0LFURVRIW:LQGRZVZLWKJUDSKLFDOVXSSRUW:L]DUGFDQEH
IRXQG LQ WKH 8VHU0DQXDO RI  >@ $OO WKH QHFHVVDU\
HOHPHQWVIRUDGLDORJXHOHGLQVWDOODWLRQDOUHDG\H[LVWHGLQWKH
:LQGRZVYHUVLRQ$FRPSOHWHO\JUDSKLFDODQGZLWK














LV WKH GLIIHUHQWLDWLRQ RI DVVLVWDQW W\SHV XQG XVH FDVHV LQ
UHVSHFWWRDOOOHYHOVRIEXVLQHVVSURFHVVHV






UDQN DW WKH ERWWRP VFDOH RIZKDW XVHUV DFWXDOO\ XVHPRVW
XVHUVZLOOILUVWWU\WKHPVHOYHVDIWHUZKLFKWKH\ZLOOVHHNKHOS
IURPFROOHJHVIULHQGVDQGWKH,QWHUQHW$VDODVWUHVRUWWKH\
WXUQ WR WKH RQOLQH DVVLVWDQW LPEHGGHG LQ WKH VRIWZDUH
7KLHPDQQ REVHUYHV XQVDWLVIDFWRU\ IXOILOPHQW RI XVHU¶V
H[SHFWDWLRQV GXULQJ KDQGOLQJV VXSSRUW ZLWK VRIWZDUH
DSSOLFDWLRQV $ FKDUDFWHULVWLF H[DPSOH RI WKLV FRQFHSW LV
RIIHUHG E\ WKH FODVVLFDO 0LFURVRIW :LQGRZV DSSOLFDWLRQV
VXFKDV:RUGDQG3RZHU3RLQW>@
4.2. Process Engine 
$//:(<(5  SUHVHQWV D IXOO\ DXWRPDWLF XVHU
VXSSRUW V\VWHP WKURXJK V\VWHPVXSSRUWHG EXVLQHVV
SURFHVVHV $ Process Engine FRQWUROV DOO SURFHVV VWHSV
LQLWLDWHG E\ WKH XVHU LQ DFFRUGDQFH ZLWK H[LVWLQJ SURFHVV
GHVFULSWLRQV RU SURFHVV PRGHOV 7KH SURFHVVLQWHJUDWHG
SHUVRQVDUHJLYHQ LQIRUPDWLRQDERXW WKHSHQGLQJ WDVNVDQG
WKH VWDWXV RI WUDQVDFWLRQV LQ WKH RYHUDOO EXVLQHVV SURFHVV
7KHUHE\ DXWRPDWLFDOO\ DFFRXQWLQJ IRU SDUDOOHO SURFHVV
UDPLILFDWLRQVDQGUHDOWLPHDQDO\VHVRIVHTXHQFHIORZV7KLV
FRQFHSW RI XVHU VXSSRUW 3URFHVV (QJLQH LV HVSHFLDOO\ XVHG
ZLWKLQWKH%XVLQHVV3URFHVV0DQDJHPHQW6\VWHPV%306
>@
4.3. Semantic Information Assistance 
521$*(/ (7 $/  GHYHORSHG Semantic 
Information Assistance WR VXSSRUW FRQVXOWDQWV LQ FRPSOH[
GHFLVLRQ PDNLQJ SURFHVVHV 7KH DVVLVWDQFH LV EDVHG RQ
VHPDQWLF LQIRUPDWLRQ VRXUFHV QDPHO\ PHWDGDWD RQWRORJ\
DQGUXOHV2QWKHRQHKDQGWKHDVVLVWDQFHFUHDWHVDUHOHYDQW
DQG QRUPDWLYH EDVLV IRU WKH XVHU ZKLOH RQ WKH RWKHU KDQG
JHQHUDWLQJSRVVLEOHQH[WVWHSVXJJHVWLRQVGHULYHGIURPUXOH
EDVHG HYDOXDWLRQV RI SUHYLRXVO\ FRQGXFWHG GHFLVLRQV 7KLV
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4.4. Embedded User Assistance 
%/(,(/ DQG 6(/)  SUHVHQWV WKH FRQFHSW RI
Embedded User Assistance7KHXVHUJURXSRIWKLVFRQFHSW




Embedded User AssistanceDUH LPSOHPHQWHGDVGHVFULSWLYH
OLQNV DQG RYHUYLHZV ZLWK WH[W ODEHOV VXSHU WRROWLSV ZLWK
VSDFLQJ DQG JUDSKLFV VWDWLF LQIRUPDWLRQ VXFK DV WKH GDWH
IRUPDW DQG HPEHGGHG ZL]DUGV ZLWK DFWLYDWLRQ E\ VSHFLILF
RFFDVLRQV$SRWHQWLDOIRUIXUWKHUGHYHORSPHQWLVUHSUHVHQWHG
E\ PDNLQJ WKH XVHU DVVLVWDQFH PRUH G\QDPLF WKURXJK DQ
LQGHSHQGHQW VRXUFH RI XVHU VXSSRUW DQG WKURXJK WKH
LQYROYHPHQWRIXVHUVE\HPEHGGHGFKDWZLQGRZV>@
4.5. Assistance-System  
-26&+.2(7$/FUHDWHGDQAssistance-System
ZLWK WKH PDLQ IRFXV RQ XVHU VXSSRUW E\ WKH FROOHFWLRQ
GRFXPHQWDWLRQ UHSRUWLQJ DQGPDQDJHPHQW RI LQIRUPDWLRQ
7KH WHFKQLFDO LQIRUPDWLRQ EDVH IRU WKLV FRQFHSW ZDV WKH
RIILFH DSSOLFDWLRQ DQG RSHUDWLQJ LQIRUPDWLRQ HQYLURQPHQW
V\VWHP RI WKH LQYHVWLJDWHG FRPSDQ\ LWVHOI 7KH IROORZLQJ
WKUHHW\SHVRIDVVLVWDQWVZHUHGLIIHUHQWLDWHGDQGLPSOHPHQWHG
E\-RVFKNRHWDOZL]DUGVJXLGHVDQGUXOHEDVHGDVVLVWDQWV
,Q WKH UHSUHVHQWHG FRQFHSWV WKH ZL]DUGV KHOSHG ZLWK
FRQILJXUDWLRQDQGGDWDLQSXWZKLOHJXLGHVDVVLVWLQWKHXVDJH
RI H[WHUQDO V\VWHPV 7KH UXOHEDVHG DVVLVWDQWV DSSHDU DW




7KLVZRUNIORZEDVHG VXSSRUW KXJHO\ HDVHV WKHZRUN RI
HPSOR\HHV EXW UHTXLUHV D G\QDPLF GHYHORSLQJ FRQWH[W IRU
LQIRUPDWLRQ WHFKQRORJ\ V\VWHPV LQ RUGHU WR UHDOL]H WKLV
VXSSRUWFRQFHSWZLWKLQDFRPSDQ\-RVFKNRHWDOGHYHORSHG
DQG LPSOHPHQWHG WKLV DSSURDFK DW D SODQW RSHUDWRU LQ WKH
*HUPDQHPLVVLRQEXVLQHVV>@

4.6. Virtual Personal Assistants 
%27+VXPPDUL]HVWKHKLVWRU\RIVRIWZDUHDJHQW
FRQFHSWV ZKLFK ZHUH GHDOW ZLWK GXULQJ  DW
0DVVDFKXVHWWV ,QVWLWXWH RI 7HFKQRORJ\ 7KH ³QHZ
JHQHUDWLRQ´ RI VRIWZDUH DJHQWV LQ WKH IRUP RI Virtual 
Personal AssistantsKHOS\RXWRERRNDUHVWDXUDQWIOLJKWRU
DQHYHQWXVLQJ WKH:RUOG:LGH:HE2QDEXVLQHVV OHYHO
Virtual Personal Assistants VXSSRUWV WKH HPSOR\HHV GRLQJ




SHUVRQ IURPXQZHOFRPH WDVNV DQG WRJDLQPRUH IUHH WLPH
>@
4.7. Process Control System 
+(5&=(*GHVFULEHVProcess Control SystemDV
³DZRUN WRRO IRU WKH FROODERUDWLYH SURFHVV FRQWURO WKURXJK
+XPDQ 2SHUDWRU DQG0DFKLQH $XWRPDWLRQ´ ,W IRFXVHV
RQ UHDOWLPH FDSDEOH VHFXULW\FULWLFDO DQG PXOWLPHGLD
SURFHVVPDQDJHPHQW RU FRQWURO V\VWHPVZLWK WDVNV  DQG





QHZ FKDOOHQJHV WR DULVH LQ SURFHVVOHDG VROXWLRQV IRU
HPSOR\HHV ZKR QHHG WR PHHW DQG RYHUFRPH FRPSOH[
LQIRUPDWLRQULFK DQG KLJKG\QDPLFDO SURFHVVHV ZLWKRXW
VSHFLDOHGXFDWLRQDQGWUDLQLQJ7KHW\SLFDODSSOLFDWLRQDUHDV
DUH WUDQVSRUW V\VWHPV VXSSO\ QHWZRUNV DQG PHGLFDO
WHFKQRORJ\V\VWHPV)XUWKHULPSOHPHQWDWLRQRIWKLVFRQFHSW
FDQEHIRXQGLQPDQ\LQIRUPDWLRQWHFKQLFDODUHDV>@
4.8. Software Assistants 
35(,0 DQG '$&+6(/7   HVWDEOLVKHG WKH
QHHGRIXVHUVXSSRUWIRUWKHFDVXDODQGILUVWWLPHXVHUVIURP
WKH SHUVSHFWLYH RI V\VWHP DGDSWDELOLW\ 7KH Software 
Assistants OHDGWKURXJKWKHSURFHGXUDOVWHSVDQGFRQWULEXWH
WR WKH HIILFLHQF\ DQG IOH[LELOLW\ RI WKH LQWHUDFWLYH V\VWHPV
>@$VDQH[DPSOHDGLDJUDPDVVLVWDQWRI0LFURVRIW([FHO
LV SUHVHQWHG ZKHUH OHDG LQWHUDFWLRQ WKURXJK ZL]DUGV WDNH
SODFHZKLOHJLYLQJWKHXVHURQO\OLPLWHGDGMXVWPHQWRSWLRQV




LV LQWURGXFHG E\ 3UHLP DQG 'DFKVHOW ZLWK D IDPLO\ RI
Software AssistantsLQUDGLRORJLFDOGLDJQRVWLF&RQVLVWLQJRI
VHYHUDOSURFHVVLQJVWHSVLWKHOSVWKHXVHUVWRORDGHGLWDQG
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WR DOORFDWLRQ DQG VXEVHTXHQW GRFXPHQWDWLRQ RI PHGLFDO
GLDJQRVLV>@

4.9. Digital Assistants 
%$*(5UHSRUWVRQWKHVLJQLILFDQWGHYHORSPHQWRI
FRPSXWLQJ VFLHQFH7KHFXUUHQW VRIWZDUHQRWRQO\DQVZHUV
XVHU TXHVWLRQV YLD VSHHFK UHFRJQLWLRQ EXW DOVR SURYLGHV
DXWRQRPRXV DQG XVHURULHQWHG ZLWK WKH QHZV RU ZHDWKHU
IRUHFDVW7KHDigital AssistantsQDPHO\WKH*RRJOH1RZ




UHPLQGV WKH8VHU LQ JRRG WLPH EHIRUH DQ DSSRLQWPHQW IRU
JHWWLQJVWDUWHGDQGSURYLGHVDURXWHGHVFULSWLRQ6LULSRLQWVWR
DSSRLQWPHQW FRQIOLFWV DQG&RUWDQD DQG*RRJOH1RZ JLYH
VKRSSLQJ UHFRPPHQGDWLRQV LI D VXSHUPDUNHW LV QHDUE\
7KHUHIRUH WKH XVHU¶V DYDLODEOH GDWD ZLOO EH FRPELQHG
DXWRPDWLFDOO\ZLWK FRQWH[WXDO NQRZOHGJH RI%LJ'DWD DQG
RWKHU OLQNHG LQIRUPDWLRQGDWDEDVH ,W KDSSHQV EDVHG RQ DQ












7KH FRPSDULVRQ DQG WKH HYDOXDWLRQ RI FRQFHSWV WDNHV
SODFHDFFRUGLQJWRGLIIHUHQWFULWHULD7KHFRPSDULVRQFULWHULD
ZHUHVHOHFWHGDFFRUGLQJWR%XVLQHVV$QDO\VHVDQG0RGHOOLQJ
PHWKRGV IRU GHWDLOHG EXVLQHVV SURFHVV VSHFLILFDWLRQ level, 
automation and complexity factors DQG IRU IXUWKHU
YHULILFDWLRQ RI 8VHU 6RIWZDUH $VVLVWDQWV LPSOHPHQWDWLRQ
general factors ,W LGHQWLILHV RQZKLFK process level DQG
automation degree WKHEXVLQHVVSURFHVV IRU WKLVFRQFHSW LV
IRFXVHGZKLOHDOVRFRQVLGHULQJ WKHprocess complexityDQG
WKHgeneral factors OLNH transferability, time and cost7KH
QH[W SDUW SUHVHQWV WKH FRPSDULVRQ DQG WKH HYDOXDWLRQ RI
6RIWZDUH8VHU$VVLVWDQWVFRQFHSWV
5.1. Process level 
$OO GHVFULEHG FRQFHSWV FDQ EH LPSOHPHQWHG RQ WKH








3URFHVV (QJLQH >@ DQG 3URFHVV &RQWURO 6\VWHP >@ DUH
WDUJHWHGRQWKHRYHUDOOEXVLQHVVSURFHVV
5.2. Automation degree 
7KHFRPSDULVRQDQGHYDOXDWLRQRISUHVHQWHG6WDWHRIWKH
$UW DFFRUGLQJ WR WKH GHJUHH RI DXWRPDWLRQ VKRZV WKDW DOO
FXUUHQW DSSURDFKHVSURSRVH FRPSOHWHRUSDUWLDO VXSSRUW E\
SDUWLDOO\DXWRPDWHG NQRZOHGJHLQWHQVLYH ZRUN SURFHVVHV
(VSHFLDOO\WKHDSSURDFKRIVHPDQWLFLQIRUPDWLRQDVVLVWDQFH
>@ LV LPSRUWDQW IRUPDQXDODQGNQRZOHGJHEDVHGGHFLVLRQ
SURFHVVHV 'XULQJ WKH PDQXDO SURFHVVHV RI GDWD LQSXW RU
UHDOLVDWLRQRIVRIWZDUHLQVWDOODWLRQWKHXVHUVDUHVXSSRUWHGE\
UXOHEDVHG DVVLVWDQWV DV ZL]DUGV >   @ RU E\
HPEHGGHG LQSXW RI VXSSRUW LQIRUPDWLRQ > @ %\ IXOO








FRQFHSWV ZHUH QRW TXDQWLWDWLYHO\ YDOLGDWHG )ROORZLQJ
TXDOLWDWLYH YDOXDWLRQV VXFK DV PXOWLIDFHWHG LQIRUPDWLRQ
QHHGV>@XSSHUH[SHFWDWLRQVRQVXSSRUWSURYLGHGE\MXQLRU
VRIWZDUH XVHUV >@ DQ HQRUPRXV DPRXQW RI LQIRUPDWLRQ
SODFHGDWRQH¶VGLVSRVDO>@WKHVHOGRPH[HFXWLRQRIWDVNV
> @ RU WKH WLPHFRQVXPLQJ URXWLQH GXWLHV > @
GHVFULEHDFRPSOH[FRQGLWLRQWKDWQHHGVWREHVXSSRUWHGE\
WKHLPSOHPHQWDWLRQRI8VHU$VVLVWDQWVFRQFHSWV
5.4. General factors 
%\JHQHUDOLQWHUSUHWDWLRQRIWKHLQYHVWLJDWHGFRQFHSWVWKH
transferability RI DVVLVWDQWV LV SRVVLEOH WR RWKHU XVH FDVHV
2QO\ WKH 3URFHVV (QJLQH PHWKRGRORJ\ >@ UHTXLUHV WKH
LPSOHPHQWDWLRQ RI %XVLQHVV 3URFHVV 0DQDJHPHQW
$UFKLWHFWXUH7KHWUDQVIHURIVRIWZDUHDJHQWEDVHGDVVLVWDQWV
FRXOG EH LQWHQVLYHO\ LQWHJUDWHG IRU EXVLQHVV SURFHVVHV LQ
FRPSDQLHV >@ EXW WKH FRQGLWLRQ IRU WKH IXUWKHU
LPSOHPHQWDWLRQ RI WKH 'LJLWDO $VVLVWDQWV LV WKH KLJKO\
DSSUHFLDWHGQHXUDOQHWZRUNVHVSHFLDOO\ WKH'HHS/HDUQLQJ
QHWZRUNVRILQIRUPDWLRQV\VWHPLQEXVLQHVVSURFHVVHV>@
1H[W LPSRUWDQW IDFWRU IRU WUDQVIHUDELOLW\ LV WKDW DOO WKHVH
IDYRXULWHDVVLVWDQWV*RRJOH1RZ$SSOHV6LUL0LFURVRIWV
&RUWDQD$PD]RQV$OH[D DQG 6RXQG+RXQG ³OLYH´ LQ WKH
FORXGEHORQJLQJWRWKHLURSHUDWRUVDQGWKHGHFLVLRQVXSSRUW
SURFHVVLVKLGGHQDVDEODFNER[>@WKDW¶VRIIHUVQRWMXVW
WKH FKDQFH EXW DOVR WKH ULVN IRU LPSOHPHQWDWLRQ LQ WKH
EXVLQHVVILHOGRIHQJLQHHULQJDQGPDQXIDFWXULQJV\VWHPV
5HJDUGLQJ time- and cost-expensesLWFDQEHVHHQWKDWDQ
LQYROYHPHQW RI WKH HQG XVHU LQ GXH WLPH PHDQV WKH PDLQ
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SUHFRQGLWLRQ IRU UHVRXUFHV LQ WKH VRIWZDUH HQJLQHHULQJ
SURFHVV2QRQHKDQGWKH8VHU6RIWZDUH$VVLVWDQWVEULQJVD
VLPSOLILFDWLRQRIV\VWHPKDQGOLQJZKLOHRQWKHRWKHUKDQGLW
UHTXLUHV H[SOLFLW DQG KLJK GHWDLOHG UHTXLUHPHQWV WKURXJK
VRIWZDUHGHYHORSPHQW>@7KH'LJLWDODQG9LUWXDO3HUVRQDO
$VVLVWDQWVUHVXOWVLQODUJHUVRIWZDUHFRPSDQ\¶VSOD\HUVDQG
KLJK LQYHVWPHQW ZLWK VWUDWHJLFDO IRFXV RQ FRQVXPHU DQG
SULYDWHVHUYLFHV>@$TXHVWLRQDQGRSSRUWXQLW\IRUUHVHDUFK
LQ WKH ILHOG RI PDQXIDFWXULQJ V\VWHPV IRU H[DPSOH IRU




)RU IXUWKHU HODERUDWLRQ RI H[LVWLQJ 8VHU 6RIWZDUH
$VVLVWDQWVLWLVQHFHVVDU\WRFODVVLI\WKHDSSUHFLDWHGHOHPHQWV
DW EXVLQHVV SURFHVV OHYHO $V D UHVXOW WKLV FODVVLILFDWLRQ
VKRXOGVXSSRUWWKHHQJLQHHULQJRI8VHU,QWHUIDFH'HVLJQE\
VWDQGDUGLVHG6RIWZDUH'HYHORSPHQW3URFHVV>@ 7DEOH
SUHVHQWV DOO HOHPHQWV RI WKH UHYLHZHG FRQFHSWV VRUWHG E\
VXEGLYLVLRQ PHWKRGRORJ\ E\ *DGDWVFK XQGHU RYHUDOO






























































































































8QGHU WKH EXVLQHVV SURFHVV VWHSV WKH FRPELQDWLRQ RI
DVVLVWDQWVDUHLPSOHPHQWHG$QDVVLVWDQWZKLFKVXSSRUWVWKH
RYHUDOOEXVLQHVVSURFHVVLVUDWKHUGLIILFXOWWRLPSOHPHQW,WLV





6WDQGLVK*URXS >@ VKRZHG WKH ODFN RI LQWHJUDWLRQ RI
IXWXUHXVHUVLQWKH6RIWZDUH'HYHORSPHQW3URFHVVFUHDWHVD
JDS EHWZHHQ WKH HQG XVHU VNLOOVHW DQG VRIWZDUH RXWSXW
UHTXLUHPHQWV 7KHUHIRUH WKH 8VHU 6RIWZDUH $VVLVWDQWV LV
QHHGHGDVDVXSSRUWIRUVXFFHVVIXOH[HFXWLRQRIWKHEXVLQHVV
SURFHVV,WLVUHFRPPHQGHGIRUGHYHORSHUVWRWDNHPRUHFDUH
LQ WKH LQWHJUDWLRQRIHQGXVHU UHTXLUHPHQWVDQGQHHGV7KH
VWURQJHUHYDOXDWLRQRILQWURGXFHG8VHU$VVLVWDQWV&RQFHSWV
ZRXOG VXSSRUW WKH XVH E\ LQIRUPDWLRQPDQDJHPHQW LQ WKH







DQG HQJLQHHULQJ $OVR WKH FRPSOH[LW\ FODVVLILFDWLRQ DV DQ
LPSRUWDQWSDUDPHWHURIXVHUWDVNV>@ZRXOGKHOSWRLGHQWLI\












RI (XURSHDQ 8QLRQ LQ SURMHFW ³'5($0´ '5($0
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